1. Introduction {#sec233775}
===============

Managing chronic daily headache (CDH) relies more on the modification of risk factors to make a tangible change in one's lifestyle instead of paying attention to poorly understood pathophysiology of such a pain ([@A42782R1]-[@A42782R4]). Acceptance of pain by the patients and their effort to actively participate in empowering programs to manage their headache mainly by themselves may be the key point to achieve the goal ([@A42782R5]-[@A42782R7]). Based on reviewing the past medical histories (PMH) of patients referring for chronic primary headache (CDH) from 2010 to 2014 and during their monthly visits at the multidisciplinary headache clinic located at a referral hospital in Tehran, the capital of IR Iran, they were being advised to make a change in their lifestyle as a main part of CDH management. We were frequently hearing the response from the patients that "I want to but I can't". Previous studies have reported participatory action research (PAR) improving chronic medical conditions as better cope with chronic pain ([@A42782R8]), enhancing life in patients with multiple sclerosis ([@A42782R9]) and better live with diabetes ([@A42782R10]). However, few studies have reported using PAR in patients with chronic daily headache ([@A42782R11], [@A42782R12]). Additionally, traffic-related provoking factors in large cities of the world like the cities in our country ([@A42782R13], [@A42782R14]) impose some more limitations on the patients to participate in several face-to-face sessions that are crucial in a PAR plan. Hence, using the country-wide available ways for easy communication may play an effective role in this setting. Thus, in this study, we employed PAR with the use of available and legally permitted means of communication such as E-mail, SMS (short message service), phone calls (Mobile) and social media (Telegram) along with formal meeting sessions to manage CDH patients through modifying their lifestyle.

2. Methods {#sec233779}
==========

One-hundred and fifty-five out of 215 patients with CDH amongst 417 total patients who referred for chronic headache from all over the country were voluntarily enrolled in the study. Considering the participants' convenience, 37 inhabitants (27 females) from Tehran (the capital) and Karaj (about 45 kilometers away from Tehran) were selected for the study. Patients suffering from different types of CDH were selected. Written informed consent was obtained from the participants for study enrollment. Inclusion criteria included: having diploma or higher education level, no major psychiatric co-morbidities that require hospitalization or emergency intervention, experiencing headache for more than 15 days a month for at least one year and being eager to participate actively in the group sessions. Seven women were excluded due to failure of active participation and refusal to return post-test ([Figure 1](#fig42501){ref-type="fig"}).

![The Study Flowchart and Participant Selection](aapm-07-02-42782-i001){#fig42501}

The group was established at the multidisciplinary department of headache in early 2014 at Baqiyatallah Hospital located in Tehran. The group comprised a psychiatrist (A.T.), an expert in pain (M.S.), a nurse educator (A.R.), a PhD student in pain research and management (F.F.) along with 30 diverse CDH cases (15 with migraine, 1 with Mixed (tension-type and migraine), 1 with tension-type, 1 with indomethacine-sensitive, and 12 with undifferentiated CDH). Materials of the program were based on the recommendations of Gaul et al. (2011) and Rasmussen (1993) ([@A42782R15], [@A42782R16]). The group sessions were held at a 70-seat conference hall. The patients were asked to fill out questionnaires of visual analog scale (VAS), depression-anxiety-stress scale (DASS21), and health promotion lifestyle profile (HPLPІІ) before and after the lifestyle modification program. VAS is an 11-point tool that rates the severity of pain from 0 (no pain) to 10 (the worst imaginable pain) ([@A42782R17]). DASS21 is a 21-item questionnaire used to assess psychiatric co-morbidities including depression, anxiety, and stress with 7 questions for each subscale ([@A42782R18]). HPLPΙΙ is a self-reporting 52-item questionnaire that evaluates one's lifestyle in 6 dimensions viz. spiritual growth, interpersonal relations, nutrition, physical activity, health responsibility, and stress management ([@A42782R19]). Persian version of the questionnaires have been previously used and reported as valid and reliable tools for such studies from IR Iran ([@A42782R20]-[@A42782R22]). We used SPSS software applying Kolmogorov-Smirnov (K-S) test to analyze normality and K-S \> 0.05 was assumed as normal distribution. We then performed paired t-test and Wilcoxon test to analyze data collected by the questionnaires and/or obtained from medical interviews. The entire process of the PAR study is shown in [Table 1](#tbl58542){ref-type="table"} based on Lewin's (1947) model ([@A42782R23]). The work was approved by the committee of research council and medical ethics at Baqiyatallah University of Medical Sciences (Code 7106).

###### the PAR Process Based on Lewin's (1947) Model of Action Research ([@A42782R23])

  Lewin's Model of Action Research        Study Steps
  --------------------------------------- ------------------------------------------------------------------------------------------------------------------------------------------------------
  **Stage 1: Problem Statement**          Patients with CDH suffering from headache and unable to modify their unhealthy lifestyle
  **Stage 2: Data Collection**            By reviewing their medical records, routine interviews and/or during their medical visits from 2010-2014
  **Stage 3: Analysis and Feedback**      A 7-step PAR plan was recommended by the expert panel based on the results of Patients PMHs, visits, and interviews, and their feedback was obtained
  **Stage 4: Action Planning**            Participants agreed a 4-step PAR plan including: diet, exercising, stress reduction, and trigger management
  **Stage 5: Taking Action**              Pre-test, implementing the plan (from Jun to Dec 2014)
  **Stage 6: Evaluation and Follow-up**   Post-test (evaluation), and follow-up from Jan to Sep 2015

Abbreviations: CDH, chronic daily headache; PAR, participatory action research; PMH, past medical history.

2.1. Stage 1 - 4: Problem Statements, Data Collection, Analysis and Feedback (Based on Patients PMHs and Interviews) and Action Planning {#sec233776}
----------------------------------------------------------------------------------------------------------------------------------------

A 7-session action plan outlining: chronic daily headache: causes and management, stress reduction and relaxation training, recommended physical activities, nutrition and diet, environmental factors and healthy sleeping schedule based on the participants' PMHs, interviews and their willingness to modify their lifestyle were presented by the expert panel. Taking the participants' comments, the panel agreed to give them an opportunity (of one week) to think and read about the recommended plan and adjust their personal schedule before finalizing the plan. The final empowering program according to the patients' comments was shortened to only four sessions to be held in four consecutive weeks outlining: 1. Diet & nutritional awareness, 2. Physical activity, 3. Stress management, and 4. Identifying environmental trigger factors based on the patients' preferences ([Table 2](#tbl58543){ref-type="table"}).

###### The Final PAR Plan Based on the Participants' Willingness to Modify Their Lifestyle

  Session   Outline                                    Time, min^[a](#fn61361){ref-type="table-fn"}^   Subtitles
  --------- ------------------------------------------ ----------------------------------------------- ------------------------------------------------------------------------------------------------------------------------------------------------------
  **1**     Diet and nutritional awarness              120                                             Recommended diet in headaches, provoking nutritional triggers, old and fermented foods, traditional and cultural considerations
  **2**     Physical activity                          120                                             Type, duration and level of exercise; recommended activities, favorable heart beat
  **3**     Stress reduction and relaxation training   120                                             Interaction between stress and CDH, how to manage stress, general considerations, PMR, diaphragmatic breathing, MBSR, ACT, passive muscle relaxation
  **4**     Environmental factors                      120                                             Traffic and air pollution, sounds, calls, crowdedness, altered family structure

Abbreviations: ACT, acceptance and commitment therapy; MBSR, mindfulness-based stress reduction; PMR, progressive muscle relaxation.

^a^With a 15-minute break after 50 minutes.

Each participant was requested to select a tele-communication route other than cell phone such as email, SMS, and/or social media (Telegram) according to their preference to send and/or receive the program materials and comments to/from them and the expert panel. They were also reassured to receive professional consultation through phone calls whenever they required during the period of action plan.

2.2. Stage 5: Taking Action (Implementation) {#sec233777}
--------------------------------------------

Each item of diet and nutritional awareness and physical activity in CDH management ([@A42782R4], [@A42782R24]-[@A42782R26]) was presented for 2 hours during two consecutive weeks (Jun 2014). The patients requested more time (at least one month) to practice before evaluating the effectiveness of the program. Although that was discordant to both the preliminary and the final PAR plan, the expert panel accepted this change considering the flexibility of PAR methodology ([@A42782R27]). Four frequently-used stress reduction techniques including: progressive muscle relaxation (PMR) ([@A42782R28]), guided imagery ([@A42782R29]), diaphragmatic breathing ([@A42782R30]), and passive muscle relaxation ([@A42782R31]) were presented in session 3 in August 2014. Each technique was presented for 30 minutes and practiced by the participants. Then, they were asked to practice the techniques individually at their home and choose the one that better relieves their stress. Most participants were familiar with the modalities but none had practiced the techniques effectively before.

Session 4 was supposed to be held in September. However, the patients had to spend the month in outdoor trips with their families and had to prepare their children to start school after summer vacations. Thereby, they confronted more crowdedness and traffic for commuting from their homes to the multidisciplinary clinic. Thus, the patients requested to have the last session by email or telegram instead of taking part in face-to-face group sessions. The teaching materials and requested information by the patients for the last session were emailed and shared with them through social media. For all the messages, the expert panel received delivery note. The last trimester of 2014 was the time allocated for the participants to practice the recommended guidelines, techniques, and precautions. The participants were free to ask any question anytime during 24 hours and they got professional support within maximum two hours delay.

To provide a permanent and accessible source of the program, an account of domestic SMS center (www.sms.ir) was also created for all the patients. This facility helped transmit long text messages and provide a convenient opportunity for the patients to have brief steps of the plan in their own mobile phones. The use of Telegram provided an easy way to share related animations, video clips, and other messages between the expert panel and the patients.

We received more positive feedbacks implying successful headache management just a few weeks after the last session (transcription 1).

2.3. Transcription 1 {#sec233778}
--------------------

Now I feel better so I know how to manage my headache and reduce things that may result in headache. My sleep has gotten better and I may take a pill to sleep only 1 - 2 days a week (while I used to take them daily). I exercise with my friends in headache-free times. Now, I know which foods and conditions may leave me with a headache. I realized that nobody can relieve my pain other than me. My pain score generally has reduced to 2 or 3 maybe...

The participants were requested to fill out the questionnaires of DASS21, HPLPІІ and VAS after about nine months as post-test.

3. Results {#sec233781}
==========

3.1. Stage 6: Evaluation and Follow-Up {#sec233780}
--------------------------------------

Seven female patients failed to participate actively in the sessions or did not return their post-test questionnaires and hence, they were excluded from the study. Mean age of the rest of the 30 participants (3 males and 27 females) was 38.33 (± 9.7) which ranged from 24 to 57 years. Other demographic characteristics are shown in [Figure 2](#fig42502){ref-type="fig"}.

![Demographic Characteristics of the Patticipants with CDH (n = 30)\
BSc, Baccalaureate Science degree; MSc, Master Science degree.](aapm-07-02-42782-i002){#fig42502}

Mean intensity of headache measured by VAS reduced to 5.20 (± 2.3) compared to the start of the study (7.50 ± 1.9, P \< 0.001). Using paired t-test, both "general pain" and "the worst imaginable pain" reduced significantly (mean reduction of 2.56 ± 2.7 and 2.3 ± 2.9, respectively, P \< 0.001). More than 50% of pain reduction was seen in \"the worst imaginable pain" category (-1.45 ± 2.02, P \< 0.001), as shown in [Table 3](#tbl58544){ref-type="table"}.

###### Comparison of Headache Intensity in Pre- and Post-Intervention^[a](#fn61362){ref-type="table-fn"},[b](#fn61363){ref-type="table-fn"}^

  Headache Severity               Mean Reduction Pre- and Post-Intervention (n = 30)   t      P Value   \> 50% Reduction   P Value
  ------------------------------- ---------------------------------------------------- ------ --------- ------------------ ---------
  **Right now (these days)**      1.9 ± 3.2                                            3.21   0.003     0.68 ± 2.44        0.137
  **The worst imaginable pain**   2.3 ± 2.9                                            4.29   0.001     -1.5 ± 2.02        0.001
  **General head pain**           2.56 ± 2.6                                           5.2    0.001     0.35 ± 1.8         0.295

^a^Statistics: paired t-test, significance level \< 0.05.

^b^Values are expressed as mean ± SD.

By the application of Wilcoxon test, the mean score of DASS-21 after the intervention significantly reduced in the all subscales of depression (P \< 0.016), anxiety (P \< 0.026), and stress (P \< 0.008) ([Table 4](#tbl58545){ref-type="table"}).

###### Comparison of Mean DASS21 Subscale Scores Before and After the Empowering Plan^[a](#fn61364){ref-type="table-fn"}^

  DASS21 Subscales   Mean Score Negative/Positive (n = 30)   z       P Value
  ------------------ --------------------------------------- ------- ---------
  **Depression**     13.11 / 6.79                            -2.41   0.016
  **Anxiety**        12.53 / 12.42                           -2.23   0.026
  **Stress**         13.33 / 10.0                            -2.67   0.008

^a^Statistics: Wilcoxon test, significance level, P \< 0.05.

Total score of "health promotion" after the plan, measured by HPLPІІ, showed a significant improvement (160.83 ± 16.4 vs. 118.17 ± 14.8, P \< 0.001) compared to the baseline data. The most significant progression was seen in the subscale of "stress management" (mean: 25.53 ± 3.9 vs. 17.73 ± 2.8, P \< 0.001). Details of the improvement in other subscales are presented in [Table 5](#tbl58546){ref-type="table"}.

###### Comparison of Subscales of Lifestyle Before and After the Implementation of PAR Plan^[a](#fn61366){ref-type="table-fn"}^

  HPLPІІ Subscales                 Pre- and Post-Intervention^[b](#fn61367){ref-type="table-fn"}^ (n = 30)   t        P Value
  -------------------------------- ------------------------------------------------------------------------- -------- ---------
  **Health Responsibility**        -10.10 ± 4.4^c^                                                           -12.65   0.001
  **Physical Activity**            -6.66 ± 6.3^[c](#fn61368){ref-type="table-fn"}^                           -5.83    0.001
  **Nutrition**                    -3.80 ± 3.9^[c](#fn61368){ref-type="table-fn"}^                           -5.34    0.001
  **Spiritual Growth**             -6.66 ± 4.9^[c](#fn61368){ref-type="table-fn"}^                           -7.37    0.001
  **Interpersonal Relationship**   -7.40 ± 3.7^[c](#fn61368){ref-type="table-fn"}^                           -10.9    0.001
  **Stress Management**            -7.80 ± 4.1^[d](#fn61369){ref-type="table-fn"}^                           -10.47   0.001
  **Total HPLPІІ**                 -42.66 ± 17.7^[c](#fn61368){ref-type="table-fn"}^                         -13.2    0.001

Abbreviation: HPLP, health promotion lifestyle profile.

^a^Significance level 0.050.

^b^Values are expressed as mean ± SD.

^c^Paired t- test.

^d^Willcoxon.

4. Discussion {#sec233783}
=============

In this study, we used PAR to manage patients with CDH. Overall, our results showed that in patients with CDH, a significant improvement occurs for various symptoms by the application of PAR. We believe that lifestyle modification, which is the cornerstone of PAR, plays an important role in the management of such patients. However, we faced several problems and limitations during this study.

Gathering patients with chronic condition and encouraging them to take part in several face-to-face group sessions in the crowded capital of Tehran was a particularly difficult task. Our preliminary PAR plan was shortened to final four steps, and the last session was also modified to be held without face-to-face interaction of participants. Interval of the sessions was also modified according to the participants' requests. Various supportive modalities were added that helped us carry out sessions with better quality. Using country-wide communication tools and social media (Telegram) made the PAR plan more flexible. Our results were similar to those reported by Barton et al. (2014) indicating better patients' outcome in a multidisciplinary headache management plan ([@A42782R32]). PAR method is a new research paradigm in practice that provides better opportunity and more flexibility and open-handedness in order to empower patients to solve their problems on their own ([@A42782R33]). We carried out only one cycle of PAR plan that lasted for 9 months. However, the cycle could be repeated to show more significant changes in the patients' lifestyle as Maindal et al. (2014) reported a flexible pre-diabetes lifestyle modification through a 2-cycle action research on 64 patients, 8 GPs, and 10 nurses during one year that resulted in reductions in the patients' BMI and HbA1c ([@A42782R34]). Seemingly, Bell et al. carried out a 4-cycle action research on 614 hip-fracture inpatients and 30 clinicians, reporting the approach was more effective on patients and facilitated practical solutions such as nutrition care ([@A42782R35]).

Our results showed more than 50% reduction in headache severity in \"the worst imaginable pain\" category which is similar to the results of Smith et al. (2010) reporting \> 50% reduction of headache frequency in 46% of patients with chronic headache who participated in a migraine education program. The study also reported the quality of life improvement in the subscales of "worry about their headache", "self-efficacy" and "satisfaction with headache care" in addition to the highest improvement occurred in the item of "more worry about their headache" ([@A42782R36]).

Our results also showed the PAR plan made a significant reduction in anxiety, depression, and stress in patients with CDH. These results are similar to those of Tasdemir et al. (2011) that reported six weekly nursing home visits plus another visit 1 month later through action research significantly reduced anxiety and depression in patients with Alzheimer's disease in Turkey ([@A42782R37]). It seems that improving aerobic physical activity in our study has rendered better control of depression, anxiety, and stress according to the findings of Salmon (2001) who offered exercise training on anxiety, depression, and stress management as "a vehicle for nonspecific therapeutic social and psychological processes" ([@A42782R38]).

Effective ways of lifestyle modification such as proper nutrition, modified physical activity, stress management and management of environmental triggers play significant roles in the management of several chronic disorders ([@A42782R26], [@A42782R39]). Patients with CDH are more susceptible to pain-evoking stimuli; they are less concerned about their diet, more sensitive to the environmental triggers, and have relatively simple life-styles ([@A42782R40], [@A42782R41]). In this study, the use of PAR was an effort on our part to motivate these patients to be able to choose the best way to change their personal lifestyles and adopt better. We honestly made an effort to stand by their sides to be easily accessible consultants and reliable healthcare professionals and provide them with reassurance. In this regard, Belam et al. (2005) reported that "handling the best" was the central metaphor of chronic headache management in patients suffering migraine ([@A42782R12]). Furthermore, engaging and supporting participants and encouraging them to develop better solutions for their health problems may have significant effects on the relief of various symptoms ([@A42782R42]).

We used all of the legally permissible communication means such as social media (telegram), email, phone calls, mobile calls, SMS, web-site, and open-medical visits to diminish any obstacle to the guidance and support of the patients. We think that this atmosphere made a positive sense of unity and integration that facilitated participation of patients and their communication with the expert panel. This was similar to the work by Angelin (2015) which reported that service user participation and patient empowerment resulted in better "collaboration between researchers, social work educators, and service users" ([@A42782R43]). In this regard, Gallegos et al. (2014) also reported that sending a text message weekly can improve mothers' breast feeding and their perception of coping and support provision ([@A42782R44]). Despite the lack of time, funding, and expert trainers that are reported as restrictions of PAR ([@A42782R45]), employing various available communication means to empower participants can certainly diminish expenditure and the high burden of chronic conditions by decreasing the need for direct medical visits and face-to-face para-clinical modalities. Generalization of the results needs some considerations in terms of available cultural sources. We were not legally eligible to use some of the social media (such as WhatsApp and Facebook) according to the country's legal regulations since 2014.

4.1. Conclusions {#sec233782}
----------------

Applying PAR plan to empower patients with CDH in order to modify their lifestyle resulted in better HPLP score, lower intensity of headache, and significantly less DASS score. Using the new communication technologies provided patients with better access to professional support. More research is recommended to investigate the possible application of PAR in other chronic conditions.
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